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Abstract 
In this study, it is aimed to be determined blood serum calcium (Ca), potassium (K), phosphorus (P), and cobalt (Co) 
levels of Awassi ewes maintained at village conditions. Totally, 63 Awassi ewes with 2 and 3 years old were used as 
animal material. 
In the beginning (April), the middle (May), and the end (June) of lactation period, it were determined that means of Ca, K, 
P, and Co concentrations in blood serum were 1.2806 mg/l, 3.3888 mg/l, 5.0706 mg/dl and 0.037608 mg/l for April; 
1.1805 mg/l, 3.4088 mg/l, 5.1286 mg/dl and 0.0176 mg/l for May; 1.7801 mg/l, 3.6048 mg/l, 4.8919 mg/dl and 0.0223 
mg/l for June, respectively. 
As a result, the findings suggested that Ca, K, P, and Co levels of blood serum in Awassi sheep were within normal range 
for rural conditions. 
 
© 2013 Published by Elsevier B.V. Selection and/or peer review under responsibility of Asia-Pacific 
Chemical, Biological & Environmental Engineering Society 
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1. Introduction 
The origin of Awassi sheep is Mesopotamia Area in which sheep was firstly domesticated in the 
motherland of the Euphrates and Tigris rivers (Anonymous, 2005). Sheep breeding has a special place in 
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animal husbandry. The total of the milk produced in Turkey consists of 8.8% ewe milk. Expanding Awassi 
breeding of Turkey, it has the highest milk yield between domestic sheep races (Yıldız et al., 2002). Lactation 
milk yields of Awassi sheep in the rural areas and in the amend flocks are from 100 to 150 kg and from 250 to 
300 kg, respectively. Awassi sheep have daily 4-5 kg of milk yield in lactation season. The elite drove in 
some sheep is from 600 to 700 kg of milk (Anonymous, 2005). 
Every living organism and physiological functions of regular activities that are vital to ensure normal 
nutrition it is important that such as vitamins and minerals in addition to a carbohydrate, fat, and protein of 
nutrients as well as it should be of sufficient (Çimtay and Ölçücü, 1999). The minerals in one organism have a 
role in accuracy of fetus and for continued development and reproduction, and most metabolic function (Kurt 
et al., 1999). Body weight of an animal consists of 5% of mineral substances. Elements such as Cr, Cu, I, Fe, 
Mn, Mo, Se, and Zn are known to be important for farm animals (Özdede, 1996; Ergün, 2006). 
In this study, it was investigated blood serum concentrations of Ca, K, P, and Co of Awassi sheep raised in 
rural conditions of Bakırcan village of Gaziantep province in pasture season. 
2. Materials and Methods 
2.1. Animals 
A total of 63 fat-tailed Awassi ewes 2 and 3 years old was used in the study. They were raised in Bakırcan 
mountain village of Yavuzeli district the province of Gaziantep province, Turkey. The ewes were fed in 
pasture, and were not given addition feed at diet season. Yavuzeli district is located on the Southeastern 
Anatolia region of Turkey. It's sea level height (altitude) is 650 meters. 
2.2. Sample collection 
Blood samples were bled from vena jugularis of neck of ewes in the early morning. Blood samples were 
collected into evacuated 10 ml tubes gelled for mineral substances assays. Blood samples were immediately 
chilled in an ice bath. Then, blood samples were subsequently centrifuged at 2500 x× g at 4°C for 15 min and 
serum samples were transferred to fresh tubes, and were stored at -20°C until analyzed in the laboratory. 
Concentrations of calcium, potassium, phosphorus and cobalt were analyzed by Tietz method (Kurt et al., 
1999). 
2.3. Statistical analysis 
Descriptive statistics for the properties; the average, the standard error, the minimum and maximum value 
is expressed as a factor determining factors. Variance analysis of repeated measurement was used for mineral 
matters calculations by SPSS statistical package program as 5% statistical significance level. 
3. Results 
3.1. Changing of blood serum levels of Ca, K, P, and Co according to age and sex of lamb in Awassi ewes 
3.1.1. Age 
Descriptive statistics and standard errors for blood serum levels of Ca, K, P, and Co in Awassi ewes during 
3 separate period by age are summarized in Table 1. 
In Table 1, average Ca levels in April, May, and June were detected as 1.48, 1.19, and 1.79 mg/l in ewes 
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with 2 years old, and detected as 1.04, 1.17, and 1.76 mg/l in ewes with 3 years old, respectively. For serum 
Ca level, ewes with 2 years old have higher ones than ewes with 3 years. 
3.1.2. Sex of lamb 
Descriptive statistics and standard errors for blood serum levels of calcium, potassium, phosphorus and 
cobalt in Awassi ewes during 3 separate period by sex of lamb are summarized in Table 2. 
Table 1. Descriptive statistics and standard errors for blood serum levels of Ca, K, P, and Co in Awassi ewes during 3 separate period by 
age 
 2 years old 3 years old 
 X  SE Minimum Maximum X  SE Minimum Maximum 
April 7-Ca (mg/l) 1.48 0.050 0.23 1.96 1.04 0.111 0.05 1.76 
May 19-Ca 1.19 0.115 0.06 1.90 1.17 0.133 0.04 1.92 
June 30-Ca 1.79 0.044 1.34 2.64 1.76 0.050 1.08 2.45 
April 7-Co (mg/l) 0.04 0.003 0.005 0.059 0.04 0.003 0.008 0.061 
May 19-Co 0.02 0.003 0.001 0.091 0.02 0.003 0.001 0.054 
June 30-Co 0.02 0.003 0.001 0.074 0.03 0.003 0.001 0.063 
April 7-P (mg/dl) 4.95 0.202 2.95 7.84 5.21 0.198 3.29 8.17 
May 19-P 5.22 0.186 3.31 7.42 5.03 0.283 3.06 8.32 
June 30-P 4.88 0.208 3.18 7.12 4.91 0.206 3.03 7.16 
April 7-K (mg/l) 3.55 0.183 1.89 6.48 3.20 0.127 2.01 4.47 
May 19-K 3.48 0.117 2.35 4.86 3.32 0.165 1.05 6.50 
June 30-K 3.64 0.117 2.34 5.35 3.56 0.132 2.34 5.54 
Table 2. Descriptive statistics and standard errors for blood serum levels of calcium, potassium, phosphorus and cobalt in Awassi ewes 
during 3 separate period by sex of lamb 
 Male Female 
 X  SE Minimum Maximum X  SE Minimum Maximum 
April 7-Ca (mg/l) 1.22 0.083 0.05 1.96 1.43 0.075 0.23 1.76 
May 19-Ca 1.24 0.100 0.04 1.92 1.03 0.171 0.07 1.90 
June 30-Ca 1.80 0.039 1.08 2.64 1.74 0.060 1.15 2.27 
April 7-Co (mg/l) 0.04 0.002 0.005 0.061 0.04 0.004 0.008 0.060 
May 19-Co 0.02 0.003 0.001 0.054 0.02 0.005 0.001 0.091 
June 30-Co 0.02 0.003 0.001 0.074 0.02 0.004 0.001 0.049 
April 7-P (mg/dl) 5.05 0.178 2.95 8.17 5.13 0.230 3.59 6.71 
May 19-P 5.30 0.173 3.23 7.46 4.71 0.367 3.06 8.32 
June 30-P 4.68 0.171 3.03 7.12 5.41 0.243 4.08 7.16 
April 7-K (mg/l) 3.45 0.137 1.89 6.48 3.22 0.222 1.91 4.96 
May 19-K 3.45 0.126 1.05 6.50 3.30 0.144 2.35 4.59 
June 30-K 3.58 0.104 2.34 5.54 3.67 0.166 2.34 5.00 
As shown in Table 2, serum levels of Ca, Co, P and K in April, May and June were not a important 
difference for male and female averages, that is not difference was statistically detected. 
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3.2. General means of blood serum levels of Ca, K, P, and Co in Awassi ewes 
General descriptive statistics and standard errors for blood serum levels of calcium, potassium, phosphorus 
and cobalt in Awassi ewes during 3 separate period are given in Table 3. 
Table 3. General descriptive statistics on blood serum levels of Ca, K, P, and Co in Awassi ewes 
 X  SE Minimum Maximum 
April 7-Ca (mg/l) 1.2806 0.06375 0.05 1.96 
April 7-Co (mg/l) 0.0376 0.00195 0.005 0.061 
April 7-P (mg/dl) 5.0706 0.14206 2.95 8.17 
April 7-K (mg/l) 3.3888 0.11626 1.89 6.48 
May 19-Ca 1.1805 0.08642 0.04 1.92 
May 19-Co 0.0176 0.00244 0.001 0.091 
May 19-P 5.1286 0.16366 3.06 8.32 
May 19-K 3.4088 0.09849 1.05 6.50 
June 30-Ca 1.7801 0.03277 1.08 2.64 
June 30-Co 0.0223 0.00229 0.001 0.074 
June 30-P 4.8919 0.14557 3.03 7.16 
June 30-K 3.6048 0.08733 2.34 5.54 
As given in Table 3, it is possible that averages determined by age and lamb gender were in normal limits. 
In addition, it is concluded that P mineral has more stable averages than other minerals during the lactation 
period. 
4. Discussion and Conclusion 
Especially in the border area of Southeastern Anatolia region of Turkey, a number of scientific research on 
Awassi sheep breeding have commonly been performed. However, the blood serum concentrations of 
minerals substances was not well documented. 
Blood samples in Awassi ewes were determined in a various periods which were the beginning (April), 
middle (May), and in the end (June) of lactation period. Effects of age and lamb gender on serum levels of Ca, 
K, P, and Co in ewes were not statistically found significant (p>0.05). However, measurements of minerals in 
April month for K and Co, in May for P, and in June for Ca were higher than in others. It can be concluded 
that these differences in measurements may change due to seasonal differences and lactation period. But, it 
can be connected in other factors to be effective to change according to process (Gökdal, 1998; Aygün, 2006). 
The concentrations of some mineral substances of blood serum in sheep and goats raised in pastures in 
Hatay district had been studied by Erdoğan et al. (2002). They reported that Mg, Ca, Na and Se levels of ewes 
and goats were within a normal physiological limits. However, in some areas, K level was lower than other 
minerals. 
It has been concluded that some biochemical traits and levels of mineral substance should be considered 
according to pre and post birth period in Awassi sheep (Özyurtlu et al., 2007). In study, averages of ewe's 
blood serum during pre birth are 5.85±0.16 g/dl for total protein 44.50±2.13 mg/dl for glucose, 7.92±0.26 
mg/dl for Ca, 2.56±0.15 mg/dl for P, 70.83±4.65 mcg/dl for Fe, and 2.82±0.70 mg/dl for Mg; also during after 
birth are 6.13±0.09 g/dl for total protein, 42.43±1.86 mg/dl for glucose, 8.66±0.31 mg/dl for Ca, 3.27±0.19 
mg/dl for P, 100.53±5.69 mcg/dl for Fe, and 4.36±1.41 mg/dl for Mg. 
Despite the fact that various studies referring to the determining the level of mineral substances in sheep 
reported consistent relationships with lactation milk yield, the majority found that determining level of 
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minerals in pasture fed sheep improves both feed efficiency and milk yield. Milk yield and contents show an 
important change through lactation, and between lactations corresponding to different pasture seasons and 
management conditions. Seasonal differences of mineral substances contents in blood could partly be 
explained by these differences. 
As a result, determination of concentrations of mineral matters in the native fat-tailed sheep breeds and in 
the pastures in Southeastern Anatolia may be suggested to improve sheep breeding and desirable dairy sheep 
production. Because, it seems that milk yield of Awassi ewes are rather better than many of native sheep 
breeds and some synthetic sheep types in Turkey. 
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